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JC17 Rec'd PCT/PTO 0 7 NOV 201S; 

214154US3PCT 

IN THE UNITED STATES PATENT & TRADEMARK OFFICE 
IN RE APPLICATION OF : 

CHRISTOPHE QUENTESr ET AL : ATTN: APPLICATION DIVISION 

SERL\L NO: NEW U.S. PCT APPLICATION : 
(Based onPCT/FROO/01237) 

FILED: HEREWITH 

FOR: PROCESS FOR MANUFACTURING : 
FLOAT GLASS, IMPLEMENTATION 
PLANT AND PRODUCTS OBTAINED : 

PRELIMINARY AMENDMENT 

ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 

SIR: 

Prior to a first examination on the merits, please amend the above-identified 
application as follows: 


IN THE CLAIMS 
Please amend the claims as follows. 

3. (Amended) The process as claimed in claim 1, characterized in that the edges are 
trimmed at a temperature above the Littleton point of the glass. 

4. (Amended) The process as claimed in claim 1, characterized in that the trimming 
is carried out by means of at least one laser and/or at least one hot knife. 

5. (Amended) The process as claimed in claim 1, characterized in that a jet of gas is 
directed toward the trimming point at the same time as the trimming is being carried out. 


6. (Amended) The process as claimed in claim 1, characterized in that the sheet is 
lifted at the trimming point so as to break the contact between the glass and the metal bath 
and to facilitate the trimming. 

7. (Amended) The process as claimed in claim 1, characterized in that the glass 
ribbon is stretched laterally over the surface of the bath, in the forming zone, and it is 
accompanied in its movement by means of continuous and flexible guiding elements made of 
a solid material capable of adhering to the molten glass, these elements spreading out the 
ribbon by means of two spreader fingers, the trimming instrument or instruments being 
placed just after the spreader fingers. 

8. (Amended) The process as claimed in claim 1, characterized in that the speed of 
the ribbon in the float is kept to less than 10 m/min. 

9. (Amended) The process as claimed in claim 1, characterized in that the ribbon is 
wound in line. 

10. (Amended) The process as claimed in claim 1, characterized in that the edges of 
the ribbon are chemically toughened, in line or after the ribbon has been wound. 

11. (Amended) A plant for implementing the process according to claim 1, 
characterized in that it comprises at least one trimming device placed in the forming zone. 

13. (Amended) The appHcation of the process as claimed in claim 1 to the 
manufacture of sheets of glass with a thickness of less than 2 ram, particularly sheets of film 
glass. 

14, (Amended) A glass ribbon or sheet obtained by a float process, particularly by 
the process as claimed in claim 1, characterized in that its lateral edges are slightly rounded 
or have a slight thickening and a slight rib before the rounded edge or the thickening. 
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15. (Amended) A roll of glass, obtained in particular by the process as claimed in 
claim Ij the glass having a thickness of less than 0.7 mm. 

17. (Amended) The roll of glass as claimed in claim 15, characterized in that it 
includes inserts between its turns. 

18. (Amended) the roll of glass as claimed in claim 15, characterized in that its 
edges are chemically toughened. 

19. (Amended) The use of the film glass, obtained in particular by the process as 
claimed in claim 1, as protection, or as decoration, or as a carrier or promoter of a function, 
or as an identifier or seal, or as packaging, or as a storage medium for optical or magnetic 
data, or as a screen. 


IN THE ABSTRACT 
Please delete the Abstract on page 20 in its entirety and insert therefor the following 
new Abstract: 

ABSTRACT OF THE DISCLOSURE 
A float process for manufacturing glass sheets, a plant for implementing the process, 
and products obtained by the process. In the process, molten glass is poured onto a liquid 
support denser than the glass, and then the continuous ribbon which forms is advanced 
toward the downstream end. In the process the thickened edges of the ribbon are trimmed 
continuously in the forming zone. The process makes it possible to obtain thin glass sheets, 
such as sheets of fihn glass, with good flatness, particularly in small plants. 
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REMARKS 

Favorable consideration of this application, as presently amended, is respectfully 
requested. 

The present Preliminary Amendment is submitted to place the above-identified 
application in more proper format under United States practice. By the present Preliminary 
Amendment the claims have been amended to no longer recite any improper multiple 
dependencies. A new Abstract believed to be in more proper format under United States 
practice is also submitted herein. 

The present application is believed to be in condition for a full and thorough 
examination on the merits. An early and favorable consideration of the present application is 
hereby respectfully requested. 

Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C, 



Gregory J. Maier 
Attorney of Record 
Registration No. 25,599 
Surinder Sachar 
Registration No. 34,423 
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Marked- Up Copy- 
Serial No: 

Amendment Filed on: 


IN THE CLAIMS 
Please amend the claims as follows. 

~3. (Amended) The process as claimed in [either of claims] claim 1 [and 2], 
characterized in that the edges are trimmed at a temperature above the Littleton point of the 
glass. 

4. (Amended) The process as claimed in [one of claims] claim 1 [to 3], characterized 
in that the trimming is carried out by means of at least one laser and/or at least one hot knife. 

5. (Amended) The process as claimed in [one of claims] claim 1 [to 4], characterized 
in that a jet of gas is directed toward the trimming point at the same time as the trimming is 
being carried out. 

6. (Amended) The process as claimed in [one of claims] claim 1 [to 5], 
characterized in that the sheet is lifted at the trimming point so as to break the contact 
between the glass and the metal bath and to facilitate the trimming. 

7. (Amended) The process as claimed in [one of claims] claim 1 [to 6], characterized 
in that the glass ribbon is stretched laterally over the surface of the bath, in the forming zone, 
and it is accompanied in its movement by means of continuous and flexible guiding elements 
made of a solid material capable of adhering to the molten glass, these elements spreading 
out the ribbon by means of two spreader fingers, the trimming instrument or instruments 
being placed just after the spreader fingers. 


8. (Amended) The process as claimed in [one of claims] claim 1 [to 7], characterized 
in that the speed of the ribbon in the float is kept to less than 10 m/min. 

9. (Amended) The process as claimed in [one of claims] claim 1 [to 8], 
characterized in that the ribbon is wound in line. 

10. (Amended) The process as claimed in [one of claims] claim 1 [to 9], 
characterized in that the edges of the ribbon are chemically toughened, in line or after the 
ribbon has been wound. 

1 1 . (Amended) A plant for implementing the process according to [claims] claim 1 
[to 10], characterized in that it comprises at least one trimming device placed in the forming 
zone. 

13. (Amended) The application of the process as claimed in [one of claims] claim 1 
[to 10] to the manufacture of sheets of glass with a thickness of less than 2 nmi, particularly 
sheets of film glass, 

14. (Amended) A glass ribbon or sheet obtained by a float process, particularly by 
the process as claimed in [one of claims] claim 1 [to 10], characterized in that its lateral 
edges are slightly roimded or have a slight thickening and a slight rib before the rounded 
edge or the thickening. 

15. (Amended) A roll of glass, obtained in particular by the process as claimed in 
[one of claims] claim 1 [to 10], the glass having a thickness of less than 0.7 mm. 

17. (Amended) The roll of glass as claimed in [either of claims] claim 15 [and 16], 
characterized in that it includes inserts between its turns, 

18. (Amended) the roll of glass as claimed in [one of claims] claim 15 [to 17], 
characterized in that its edges are chemically toughened. 
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19, (Amended) The use of the film glass, obtained in particular by the process as 
claimed in [one of claims] claim 1 [to 10], as protection, or as decoration, or as a carrier or 
promoter of a function, or as an identifier or seal, or as packaging, or as a storage medium for 
optical or magnetic data, or as a screen. 


Abstract (New).~ 


IN THE ABSTRACT 


Jei7f?ec'd PCT/PTO 0 7 NOV 200f 
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PROCESS FOR MANUFACTURING FLOAT GLASS, 
IMPLEMENTATION PLANT AND PRODUCTS OBTAINED 

The present invention relates to a process for 
manufacturing float glass (or a process for 
manufacturing flat glass using the float technique or 
float process) , this process making it possible to 
manufacture glass sheets intended notably for the 
production of glazing. The present invention also 
relates to a plant (or device) for implementing the 
process and to the products obtained. 

The manufacture of sheet glass by the float 
process is carried out in the known manner by pouring 
molten glass onto a liquid support {or ^'bath'') denser 
than the glass (for example a tin bath) and by 
advancing, over the surface of the bath, the glass 
ribbon which forms, before said ribbon, set by cooling, 
is cut into sheets. In the float plant (or ^'float") , 
the glass enters molten at a viscosity of about 
lOr"'^ poise, so as to flow over the bath, the 
temperature at the hot end of this bath generally being 
about 1000-1400°C (depending on the glass used) , and 
spreads out in order to find its equilibrium thickness. 
The forming of the glass, that is to say the operation 
intended to give the glass ribbon its desired thickness 
(for example by lateral and longitudinal stretching, 
the forming also including, where appropriate, the 
necking which occurs after the lateral stretching 
elements) f is then carried out when the glass reaches a 
viscosity of greater than 10^*^ or 10^ poise (at 
temperatures generally below approximately 1150 °C, the 
viscous force being too low at higher temperatures) and 
before the glass leaves the bath driven by lift-out 
rolls downstream of the bath and before it sets (the 
glass setting at a viscosity of about IQ-^"^ poise at the 
lift-out rolls, the viscosity of the glass leaving the 
float being, moreover, generally greater than 
10^^ poise) and/or before the glass is, where 
appropriate, annealed . 
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In a standard process, the lateral stretching 
of the glass ribbon on the surface of the bath is 
carried out by gripping it laterally by top rolls 
positioned along the bath on each side of the glass 
5 ribbon. The plants using this process are generally 
plants with a high output (up to a few hundred tons of 
glass per day) and are tailored to the production of 
glass sheets having a thickness of several millimeters. 
On the other hand, the manufacture of glass sheets of 

10 small thickness (less than 3 mm) by this process poses 
problems either in terms of efficiency in large plants 
or in terms of flatness and optical quality of the 
glass in small plants. 

According to another process forming the 

15 subject of patent FR 1 378 839 and of its additions, 
numbers 86/221, 86/222, 86/817, 87/798 and 91/543, of 
patent FR 2 123 096 and patent FR 2 150 249, use is 
made of moveable guiding elements, which are continuous 
and flexible (for example metal wires) and adhere to 

20 the glass along the lateral edges of the ribbon and 
accompany said ribbon in its movement over the bath. 
For small thicknesses, this process does not allow 
satisfactory quality to be automatically obtained 
either, particularly in small plants, the glass sheets 

25 obtained not always having a constant thickness and/or 
a satisfactory flatness. 

The object of the present invention is to 
provide a process for manufacturing float glass that 
does not have the aforementioned drawbacks, in 

30 particular making it possible to improve the flatness 
of very thin float glass produced in small plants (i.e. 
plants whose dimensions generally do not exceed 20 m in 
length and 4 m in width and which produce less than 
20 tons of flat glass per day, large plants being more 

35 voluminous and able to produce up to several hundred 
tons of flat glass per day) . The present invention thus 
provides a process for manufacturing float glass 
tailored to the manufacture of thin glass sheets by the 
float technique and making it possible to obtain thin 
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glass sheets exhibiting, in particular, good flatnesS;^ 
satisfactory optical quality and constant thickness, 
this process avoiding any deformation of the sheet 
during the forming and also making it possible to 
5 anneal the thin ribbon without creating residual form 
stresses which also run the risk of impairing the 
flatness of the sheet. 

In the process according to the invention, 
molten glass is poured onto a liquid support denser 

10 than the glass, especially a bath of metal (for example 
molten tin or a tin alloy) , and then the continuous 
ribbon which forms is advanced toward the downstream 
end, this process being characterized in that the 
thickened edges of the ribbon are trimmed (or cut) 

15 continuously in the forming zone. 

The expression ^'thickened edges of the ribbon'' 
is understood to mean in most cases the lateral edges 
of the ribbon, which have a substantially greater 
thickness than the central part of the ribbon, in 

20 particular a thickness at least twice than that of the 
middle of the ribbon. More generally according to the 
present invention, this expression also covers the 
edges having a substantially smaller thickness than the 
central part of the ribbon, such as a thickness half 

25 that of the middle of the ribbon or less, 

These thickened edges generally occupy between 
4 and 30% of the width of the ribbon. They are due to 
the float process and appear during the forming, it 
being possible for the addition of thickness to be 

30 greater or smaller depending on the process employed 
and on the type of product that it is desired to 
obtain. In the case of a glass ribbon having a 
thickness of the order of one millimeter or less at the 
center, these thickened edges may have for example a 

35 thickness of about 7 millimeters. Trimming these edges, 
which have a thickness and therefore a temperature and 
a stiffness that are different from those of the center 
of the ribbon, makes it possible to limit the 
deformation of the ribbon due to the effect of 
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transverse forces and also makes it possible to prevent 
the appearance of residual form stresses in the ribbon, 
these residual stresses running the risk of impairing 
the flatness of the sheet during its annealing in the 
5 lehr after the bath or running the risk of embrittling 
the sheets and fracturing them. Instead of obtaining 
thickness differences of a few millimeters from one 
edge of the ribbon to the other, differences of a few 
hundredths of millimeters are thus obtained. This 

10 trimming is particularly important for small float 
plants or for the manufacture of thin sheets where 
flatness is essential. This trimming also makes it 
possible, where appropriate, to limit the necking 
phenomena observed after the lateral stretching 

15 elements and makes it possible to reduce the heating 
means at the exit of the bath, the ribbon being heated 
more uniformly and rapidly. 

The trimming mentioned in the definition of the 
invention should not be confused with the cutting, 

20 already known, which is carried out after the forming 
zone. The purpose of the latter cutting, carried out on 
the glass that has set sufficiently to be able to be 
handled and/or on the annealed glass, is to give the 
product its final shape and dimensions, and consists in 

25 cutting the glass ribbon into sheets or in cutting a 
particular shape in the ribbon or the sheets. Of 
course, this kind of cutting to shape has nothing to do 
with the trimming according to the present invention 
which is carried out much further upstream and 

3 0 constitutes a kind of pre cutting whose function is not 
to replace the cutting to shape, but, on the contrary, 
to fulfill a very particular function not obtained by 
the downstream cutting to shape. Moreover, the trimming 
mentioned in the definition of the invention does not 

35 exclude the cutting to shape {nor does it dispense with 
this cutting) carried out after the bath, the latter 
cutting possibly always taking place, where 
appropriate, in order to give the product its final 
shape and dimensions. 


The trimming according to the invention is 
therefore carried out during the forming, in the 
forming zone or working zone (also called ^^zone 2") 
corresponding to the zone where it is possible to work 
the product in order to give it its final thickness, 
the ribbon then generally having a viscosity of between 
10^ and 10^° poise, and preferably between 10^ and 
10^"^ poise. The temperature of the ribbon in the 
forming zone is usually between the point called the 
working point and the Littleton point, i.e. generally 
between 650°C (or 700-740°C depending on the glass) and 
1150°C. In other words, the trimming according to the 
invention is carried out, preferably and advantageously 
according to the present invention, at a temperature 
above the Littleton point of the glass used in the 
float . 

In practice and preferably, the edges are 
trimmed between the moment when (or the point where) 
the glass ribbon reaches its maximum width in the float 
(i.e. level with the final lateral stretching elements 
before any necking) and the moment when (or the point 
where) the glass ribbon separates from the bath (i.e. 
generally the moment when it starts to be lifted onto 
the lift-out rolls (LORs) placed at the exit of the 
bath, the point also being called the washline) . 
Preferably and in most cases, they are trimmed just 
after the ribbon has reached its maximum width in the 
float. In particular, the edges of the ribbon are 
generally trimmed at a ribbon temperature of about 900 
to 1100°C, right in the forming zone, or else in a zone 
^here the glass has a viscosity of between lO'^ and 
10^'^ poise, well above the softening point of the 
glass, it been better for the edges of the sheet to be 
separated when the glass is at a temperature well above 
its softening temperature, trimming the glass at a 
temperature close to its softening point running the 
risk of forming waves in the ribbon. The edges are thus 
trimmed hot, in the still liquid glass, and without 
creating stresses. The edges are trimmed continuously. 
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the trimming taking place along each of the sides of 
the ribbon a few centimeters (for example 5-6 cm) 
from the edge of the ribbon, the trimmed edges forming 
continuous strips . 
5 The trimming is generally a physical or 

mechanical operation, and is for example advantageously 
carried out by means of at least one laser and/or at 
least one hot knife. 

In the laser case, it is advantageous to use a 

10 laser (such as a CO2 laser) emitting in the infrared, at 
a wavelength where the glass is opaque and consequently 
absorbs a maximum amount of light. More generally, the 
laser must exhibit characteristics (such as the 
wavelength and the power or intensity) such that the 

15 glass can absorb the energy of the laser beam that it 
receives and can convert it into sufficient heat to be 
given off at the point of impact, particularly into the 
liquid or vapor state. The power of the laser may, for 
example, be about 200 to 500 W, the efficiency 

20 generally increasing with the power. Likewise, the 
efficiency increases when the speed of the ribbon 
decreases. Thus, it is possible to raise the glass 
locally to temperatures above 3000°C for ribbon speeds 
of, for example, about 0.5 to 1.5 m/min. 

25 In general, the laser beam, emitted by a 

suitable device placed outside the float, is directed 
toward the point of impact in the float by a system of 
lenses, mirrors and windows through an optical pipe 
which penetrates the float chamber (for example via a 

30 lateral port of the float) . Advantageously, the optical 
part is installed in an inner arm which can be easily 
removed, while leaving the outer pipe in the float, the 
pipe being cooled, for example by circulating water. 
The parts of the optical pipe which receive the laser 

35 beam must exhibit good infrared light transmission 
properties and if necessary can be cleaned, for example 
using nitrogen, by one or more nozzles (particularly 
for the beam exit window located in the float) . 
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Preferably, at least two lasers as described 
above are used^ the lasers being placed on each side of 
the ribbon. Each beam is introduced respectively via 
each pipe into a port on the side of the float and is 
5 deflected so as to strike the glass ribbon at the 
trimming point perpendicularly. The trimming takes 
place in the moving ribbon;, the lasers advantageously 
remaining stationary . 

In the knife case, it is advantageous to use a 

10 knife made of one or more materials which can be heated 
by resistance heating (Joule effect) and which at the 
same time withstand the metal bath and the glass. For 
example, the knife is made of graphite, molybdenum, 
tungsten, doped aluminum nitride, doped SI3N4, for 

15 example TiN-doped Si3N4, SiC/AlN/MoSi2, etc. Preferably, 
a material is suitable if it withstands at least 
40 hours in the float bath. The hot knife is, for 
example, in the form of an angular or bent piece (for 
example in the form of a U) through which current flows 

20 so as to heat a point or that part of the bend or of 
the angle having to cut the glass, this piece possibly 
having one or more colder or cooled parts. The tip of 
the knife is heated to a high temperature, notably to 
temperatures possibly up to approximately 1400-1500°C 

25 (or even greater than 1500°C), the temperature of the 
knife having to exceed the temperature of the glass by 
at least 300°C. The knife is preferably thin, for 
example with a thickness of less than 2 mm (in 
particular at the point where its cross section is 

30 smallest) in order to avoid causing instability 
phenomena such as, for example, waves in the glass. 
Likewise, the speed of the ribbon when using a knife is 
preferably low (especially less than 10 m/min) so as to 
prevent the formation of waves. The current flows in 

35 the lower part of the knife where the hot spot at the 
minimum cross section is produced. The knife is placed 
in the glass ribbon and supplied via a pipe which also 
holds it. The trimming is carried out in the moving 
ribbon, the knife advantageously remaining stationary. 
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Preferably, two knives as described above are 
used, for example two tungsten knives, the knives being 
placed on each side of the ribbon. 

Of course, it is possible to combine knife 
trimming with laser trimming, the knife then being 
preferably placed just behind the laser in the slit 
created by the latter. 

According to one embodiment of the invention 
(particularly when using a laser), a jet of gas may be 
directed toward the trimming point at the same time as 
the trimming is being carried out. This jet of gas can 
help to expel, where appropriate, the material heated 
and/or vaporized by the trimming instrument, away from 
the trimming line, and can be used to cool the surfaces 
created in order to prevent the edges from rebonding . 
In general, the material is expelled toward the top 
either in the upstream direction or in the downstream 
direction of the float. Preferably in the case of a 
laser, the jet of gas is directed toward the point of 
impact of the laser on the glass or very close to this 
point of impact, whereas in the case of a knife the jet 
may be directed into the slit slightly downstream of 
the point of contact between the knife and the glass. 
The jet of gas may be transverse to the movement of the 
glass or in the direction of movement of the glass 
ribbon (notably when the nozzle is placed upstream of 
the impact) or in the opposite direction. The flow rate 
of the jet may, for example, be about 2 to 19 1/min. 
This jet may advantageously be supplied via a tube 
inside the pipe used for supplying the trimming device. 
Thus, when the pipe is cooled, the gas remains cold. 
The gas used may be nitrogen for example. 

Advantageously, it is also possible (especially 
when using a laser) to lift the sheet at the trimming 
point using at least one generally inclined piece 
referred to hereinafter as a ''shoe'^ for example a 
graphite shoe, so as to break the contact between the 
glass and the metal bath and to facilitate the 
trimming. The lift, by creating a space between the 
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sheet and the metal bath, may also allow the vaporized 
or liquid glass to be expelled downward and allow 
better separation of the edges by creating a local 
shear. Optionally, the trimming may be done at the 
point where the ribbon starts to be lifted off the bath 
at the exit of the float so as to use this already 
existing lift rather than installing one or more shoes. 
The shoe or shoes are preferably water-cooled so as not 
to stick to the glass and are advantageously placed 
downstream of the point of impact of the trimming 
device, close to this point (for example, 5 mm from the 
point of impact) so that the cutting takes place when 
the ribbon starts to lift. 

In one embodiment of the present invention, the 
glass ribbon is stretched laterally over the surface of 
the bath, in the forming zone, by gripping it laterally 
by top rolls (usually made of steel) which are 
positioned along the bath on each side of the glass 
ribbon. In this case, the trimming instrument or 
instruments are preferably placed after the last top 
roll. The top rolls generally act at a viscosity of 
between 10^"^ and 10^'^ and hold the ribbon to a set 
width. Together with the longitudinal stretching 
imposed by the lift-out rolls at the exit of the float, 
the ribbon is stretched through a well-defined width 
and a well-defined thickness. 

In a preferred embodiment of the present 
invention, the glass ribbon is stretched laterally over 
the surface of the bath, in the forming zone, and it is 
accompanied in its movement by means of continuous and 
flexible guiding elements made of a solid material 
capable of adhering to the molten glass, these elements 
being brought into contact with the lateral edges of 
the ribbon just behind the spout and then spreading out 
the ribbon by means of two spreader fingers placed in a 
zone where the glass has a viscosity of between 5000 
and 50 000 poise, these spreader fingers forcing the 
guiding elements to diverge in order to carry out the 
gradual transverse stretching of the ribbon to its 
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final width and thickness^ the separation between the 
guiding elements then being maintained until the glass 
has cooled. In this embodiment, the trimming instrument 
or instruments are preferably placed just after the 
spreader fingers, close to the spreader fingers. 

In general, whatever the embodiment, the edges 
are preferably trimmed at the final lateral stretching 
elements, particularly just after these elements, the 
trimming device (such as one or more lasers and/or one 
or more knives) then been placed after the last action 
by the lateral stretching elements (top rolls or 
spreader fingers) . 

In general too, the speed of the ribbon in the 
float is kept to less than 15 m/min, preferably less 
than 10 m/min, particularly preferably less than 
5 m/min and may be down to 150 mm/min for example (the 
speed of advance of the ribbon may, for example, be 
about 250 - 300 mm/min for a final sheet thickness of 
about 1 mm) . The term ^'final thickness^' of the ribbon 
is understood to mean the (average) thickness of the 
ribbon after the guiding elements have been detached or 
else the thickness of the ribbon set by cooling, this 
thickness possibly going below 0.4 mm. 

In the embodiment using continuous and flexible 
guiding elements, the product (P) of the value (v) of 
the ribbon speed (measured at the exit of the bath) and 
of the value (e) of its final thickness is generally 
less than 2.5 x 10"^ m^/s, or even 2.5 x 10'^ m^/s or 1 x 
10~^ m^/s (in practice, it can go as low as 1 x 10"^ m^/s, 
or even lower) . 

The guiding elements and the spreader fingers 
(or retention pieces) mentioned above are especially 
described in patent FR 1 378 839 and its additions, in 
patent FR 2 123 096, in patent FR 2 150 249 and in 
patent FR 2 747 119 to which reference may be made for 
more information about these guiding elements and their 
advantages. The guiding elements according to the 
invention may, for example, be standard-type metal 
wires, notably wires made of stainless steel, (such as 
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wires made of bright annealed or black annealed mild 
steel) f or made of a refractory alloy^. having a 
diameter of approximately 1 to 2 mm for example. 

These guiding elements are generally stretched 
5 between devices such as reels located upstream and 
downstream of the bath and are placed in contact with 
the glass ribbon by means of bearing pieces or ^'pads'' 
(in the form of press wheels^, rollers, bars, etc.) or 
by means of introduction ducts also described in the 

10 aforementioned patents. The bearing pieces and the 
spreader fingers are produced so as to resist wear, due 
to the friction of the guiding elements and to 
corrosion by the molten glass, and may also be heated. 
The guiding elements are left in the edges of the glass 

15 or can be detached from the glass when the latter has 
reached a stage in the process when its cooling has 
made it sufficiently rigid. If the wires remain 
inserted in the edges after the spreader fingers, they 
can also serve for pulling away the edges of the glass 

2 0 after trimming . 

In the embodiment using guiding elements, the 
angle of divergence (i.e. the angle measured between 
the axis of the ribbon and the straight line passing 
between a bearing piece and the closest retention piece 

25 lying on the same side of the ribbon) is preferably 
chosen to be less, in absolute value, than 25° and 
preferably less than 20° so as to help to improve the 
quality and the flatness of the glass sheets obtained, 
a greater angle possibly causing the glass ribbon to be 

30 stretched too abruptly. 

The embodiment using the guiding elements is 
more economic and easier to employ than the process 
using top rolls within the context of the present 
invention. The lifting using one or more of the 

35 abovementioned shoes is, in particular, made simpler 
and more reliable than in the embodiment using top 
rolls . 

On leaving the bath, whatever the embodiment, 
the ribbon, which has become sufficiently rigid, may be 
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withdrawn from the bath by mechanical means without 
suffering damage liable to affect its flatness and its 
surface polish. It may be or have been annealed (for 
example in an annealing lehr) and/or subjected to other 
treatments. Next^ it may be cut (possibly by laser) 
into sheets and/or the ribbon or the sheets may be cut 
to the required dimensions. Before cutting to the final 
shape, the product generally has a particular structure 
in that the lateral edges remaining after the thickened 
edges have been hot trimmed are slightly rounded or 
have a slight bead (this bead having, for example, a 
thickness of a few tens of microns more than the 
central thickness of the ribbon) and possibly a slight 
rib before the rounded edge. 

In a novel and advantageous manner, the ribbon 
may be wound in line (when its thickness does not 
exceed 500 or 700 |Lim, it being possible to achieve such 
thicknesses by the process according to the invention, 
as explained below) , something which hitherto has not 
been possible with the presence of the thickened edges. 

The present invention also relates to the rolls 
of film glass (i.e. glass with a thickness of less than 
0.7 mm and preferably less than 0.4 mm) conceived 
within the present invention and able to be obtained by 
the process according to the invention. These rolls 
have advantages, especially in terms of handling and 
transportation, in addition to the advantages due to 
the film glass. Preferably, to avoid fatigue, damage 
and production problems, such rolls according to the 
invention have a ratio of the (internal ) radius of the 
wound package to the thickness of the glass (the values 
being expressed in SI units) of greater than 1000, 
preferably greater than 2500 or 3500, or possibly even 
greater than 10 000. Also to avoid damage problems, 
suitable inserts may be placed between the turns of the 
wound package . 

According to one advantageous embodiment of the 
invention, the ribbon may undergo a toughening 
operation; in particular, the edges of the ribbon. 
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which have possibly been weakened by the trimming, may 
be chemically toughened, either in line (for example, 
before the sheets are cut to the required dimensions or 
before the ribbon is wound) or after the ribbon has 
been wound. The advantage of carrying out the 
toughening on the glass roll or wound package according 
to the invention is, in particular, the fact that the 
toughening may be carried out more easily than on the 
ribbon in line and at the same time over a great length 
of glass ribbon. The edges of the ribbon are, for 
example, toughened by dipping the lateral parts of the 
wound package into a suitable bath (for example in a 
tank of molten salt, such as a potassium salt) for the 
time needed to perform the toughening (and the possible 
healing) of those parts (this time being, for example, 
about one day or more) . 

As mentioned above, the invention applies 
particularly well to the manufacture of thin glass 
sheets having, for example, a thickness of less than 
2 . 5 mm and in particular a thickness of less than 0.7 
or 0.4 mm (film glass). There are many applications of 
the film glass obtained according to the invention and 
possibly presented in the form of rolls; in particular, 
the film glass according to the invention can be used 
as protection (protection of food, protection from 
scratches, electrical protection, protection for 
providing impermeability to gases , liquids , chemicals , 
etc.), as decoration (after treatment, such as screen 
printing, sputtering, etc., in order to deposit layers 
such as a mirror, enamel, etc.), the glass being in 
this case applied, for example, by unwinding a roll 
according to the invention against a surface which it 
is desired to decorate, as a carrier or promoter of a 
function (an optical function, a chemical function, an 
adhesion-promoting function, an anti-fouling or anti- 
graffiti function, an anti-rain function, an anti- 
bacterial function, etc.), as an identifier or seal 
(for example as a watermark incorporated into banknotes 
and coated with a layer allowing the banknote to be 
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identified, or as a seal which is incorporated into a 
bottle and which breaks when it is opened in order to 
authenticate the original contents of the bottle, or as 
an insert placed in a card and making the latter 
unf alsif iable, falsification of the card resulting in 
the glass breaking, etc.), as packaging, as a storage 
medium for optical or magnetic data, as a screen, etc. 

In the process according to the invention, flat 
glass may be advantageously manufactured from all the 
compositions normally used in float processes 
(conventional silica-soda-lime glasses) . In the 
embodiment using guiding elements, it is also possible 
to use glasses having a working range (the difference 
between the temperature at which the glass has a 
viscosity of 1000 poise and the temperature at which 
the glass has a viscosity of 10^ poise) which is 
shorter, especially less than 350°C and particularly 
less than 300°C, the process in this embodiment making 
it possible to form the glass to its final thickness 
more rapidly . 

Glasses that can be used advantageously in the 
process according to the invention are, for example, 
the glasses described in patents and patent 
applications EP 526 272, EP 576 362, FR 2 727 399, FR 2 
725 713, FR 2 725 714, WO-96/11888 and WO-96/11887. 

The products obtained according to the process 
of the invention exhibit good flatness (the camber over 
a length of about 50 cm not generally exceeding 100 \xm) 
and a relatively constant thickness. The optical 
quality of the glasses obtained is also at least equal 
to or even superior to that of the glasses obtained 
according to the current processes. As indicated above, 
the necking of the glass ribbon is very slight and does 
not result in optical defects. Nor does the ribbon 
obtained present difficulties in annealing. The process 
according to the invention is also economic and 
particularly efficient . 

The present invention also relates to a plant 
(float furnace or float) suitable for implementing the 
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process according to the invention, this plant 
comprising at least one trimming device (for example 
using one or more lasers and/or one or more knives) 
preferably placed after the final action by the lateral 
stretching elements (top rolls or spreader fingers) . 
The plants according to the invention, already 
explained to a great extent in the above description of 
the invention, are also illustrated below, through a 
nonlimiting example with reference to the appended 
figures 1 and 2 which show: 

• Figure 1: a partial schematic view from above of a 
plant according to the invention; 

• Figure 2: a partial schematic section on the line A-A 
of the plant in figure 1. 

The plants according to the invention are 
preferably short low-output (less than 20 t/d) plants. 

The plant generally comprises a tank, part of 
the enclosure of which is illustrated at 1, this tank 
containing a metal bath 2, such as a tin bath for 
example. The upstream part of this tank may have 
diverging walls or '"restrictors" 3 in the direction of 
advance of the glass. The means for heating the tank 
have not been shown. 

The molten glass is fed at the upstream end of 
the tank into the zone depicted at 4. The glass thus 
poured in spreads out over the bath between the 
diverging walls under the action of gravity and of the 
pulling exerted downstream. Wires 5 (the guiding 
elements) , coming for example from reels 6, are then 
introduced via the upper face into the edges of the 
sheet before the latter has left the diverging walls, 
or immediately after (or even at the spout 4) . Each 
wire may be fed via a wire guide or duct 7 which may 
possibly impose a change of direction thereon, this 
arrangement making it possible, where appropriate, to 
place the reels laterally with respect to the furnace 
and to feed the wire in the desired position, and then 
each wire encounters a bearing piece 8 which subjects 
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it to a downwardly directed force in order to insert it 
into the glass. 

Downstream of the spreading-out zone there are 
spreader fingers 9 which force the wires to diverge and 
5 then prevent them from coming closer together due to 
the action of surface tension forces. The wires bear on 
these spreader fingers and keep the ribbon 20 (shown 
only in figure 2) to the width corresponding to the 
final thickness to be obtained. The wires accompany the 
10 ribbon while it cools down in the downstream zone of 
the bath (not shown) until the ribbon is sufficiently 
rigid (the ribbon temperature being, for example, less 
than 600^0 . 

Just after the spreader fingers, the thickened 
15 edges of the glass ribbon are trimmed using CO2 lasers 
11. The laser beam 14 emanating from a CO2 laser 11 
placed outside the float, along each side of the float, 
is sent via mirrors 17, 18, lens 19 and windows 15, 16 
along an optical pipe 13 penetrating the float via a 
20 lateral (side-sealing) port 22. The optical pipe is 
cooled and rests on an optical bench 12, the whole 
assembly being placed on a raiseable table 21 in order 
to adjust the position of the trimming system. 

The process according to the invention makes it 
25 possible to manufacture thin glass sheets that can be 
used especially in the automobile field, the 
electronics field, in plasma screens, magnetic hard 
disks, etc. 
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CLAIMS 

1. A float process for manufacturing glass sheets, 
in which molten glass is poured onto a liquid support 

5 denser than the glass and then the continuous ribbon 
which forms is advanced toward the downstream end, 
characterized in that the thickened edges of the ribbon 
are trimmed continuously in the forming zone. 

2. The process as claimed in claim 1, 
10 characterized in that the edges are trimmed between the 

moment when the glass ribbon reaches its maximum width 
in the float and the moment when the glass ribbon 
separates from the bath. 

3. The process as claimed in either of claims 1 
15 and 2, characterized in that the edges are trimmed at a 

temperature above the Littleton point of the glass. 

4. The process as claimed in one of claims 1 to 3, 
characterized in that the trimming is carried out by 
means of at least one laser and/or at least one hot 

20 knife. 

5. The process as claimed in one of claims 1 to 4 , 
characterized in that a jet of gas is directed toward 
the trimming point at the same time as the trimming is 
being carried out. 

25 6. The process as claimed in one of claims 1 to 5, 

characterized in that the sheet is lifted at the 
trimming point so as to break the contact between the 
glass and the metal bath and to facilitate the 
trimming . 

30 7. The process as claimed in one of claims 1 to 6, 

characterized in that the glass ribbon is stretched 
laterally over the surface of the bath, in the forming 
zone, and it is accompanied in its movement by means of 
continuous and flexible guiding elements made of a 

35 solid material capable of adhering to the molten glass, 
these elements spreading out the ribbon by means of two 
spreader fingers, the trimming instrument or 
instruments being placed just after the spreader 
fingers . 
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8. The process as claimed in one of claims 1 to 7, 
characterized in that the speed of the ribbon in the 
float is kept to less than 10 m/min . 

9. The process as claimed in one of claims 1 to 8;. 
characterized in that the ribbon is wound in line. 

10. The process as claimed in one of claims 1 to 9, 
characterized in that the edges of the ribbon are 
chemically toughened, in line or after the ribbon has 
been wound. 

11. A plant for implementing the process according 
to claims 1 to 10, characterized in that it comprises 
at least one trimming device placed in the forming 
zone . 

12. The plant as claimed in claim 11, characterized 
in that it has dimensions not exceeding 20 m in length 
and 4 m in width and produces less than 20 tons of flat 
glass per day . 

13. The application of the process as claimed in 
one of claims 1 to 10 to the manufacture of sheets of 
glass with a thickness of less than 2 mm, particularly 
sheets of film glass, 

14. A glass ribbon or sheet obtained by a float 
process, particularly by the process as claimed in one 
of claims 1 to 10, characterized in that its lateral 
edges are slightly rounded or have a slight thickening 
and a slight rib before the rounded edge or the 
thickening . 

15. A roll of glass, obtained in particular by the 
process as claimed in one of claims 1 to 10 , the glass 
having a thickness of less than 0.7 mm. 

16. The roll of glass as claimed in claim 15, 
characterized in that the ratio of its radius to the 
thickness of the glass is greater than 1000. 

17. The roll of glass as claimed in either of 
claims 15 and 16, characterized in that it includes 
inserts between its turns. 

18. The roll of glass as claimed in one of claims 
15 to 17, characterized in that its edges are 
chemically toughened . 
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19. The use of the film glass, obtained in 

particular by the process as claimed in one of claims 1 
to 10, as protection, or as decoration, or as a carrier 
or promoter of a function, or as an identifier or seal, 
or as packaging, or as a storage medium for optical or 
magnetic data, or as a screen. 
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Declaration and Power of Attorney for Patent Application 
Declaration et Pouvoirs pour Demande de Brevet 

French Language Declaration 


En tant I'inventeur nomme ci-apres, je declare par le 
present acte que: 


As a below named inventor, I hereby declare that: 


Mon domicile, mon adresse postale et ma nationalite sont 
ceux figurant ci-dessous a cote de mon nom. 


My residence, mailing address and citizenship are as 
stated next to my name. 


Je crois etre le premier inventeur original et unique (si un 
seul nom est mentionne ci-dessous), ou i'un des premiers 
co-inventeurs originaux (si plusieurs noms sont mentionnes 
ci-dessous) de I'objet revendique, pour iequel une 
demande de brevet a ete deposee concernant I'invention 
intitulee 


I believe I am the original, first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor 
(if plural names are listed below) of the subject matter 
which is claimed and for which a patent is sought on the 
invention entitled. 


PROCESS FOR MANUFACTURING FLOAT GLASS, 
IMPLEMENTATION PLANT AND PRODUCTS OBTAINED 


et dont la description est fournie ci-joint a moins 


the specification of which 


□ ci-joint 

□ a ete deposee le 


sous le numero de demande des Etats-Unis ou le 
numero de demande international PCT 


□ is attached hereto. 

^ was filed on November 7, 2001 


as United States Application Number or PCT 
International Application Number 


et modifiee le 
(le cas echeant). 


09/926,466 and was amended on 
(if applicable) 


Je declare par le present acte avoir passe en revue et 
compris le contenu de la description ci-dessus, 
revendi cations comprises, telles que modifiees par toute 
modification dont ii aura ete fait reference cl-dessus. 


I hereby state that I have reviewed and understand the 
contents of the above identified specification, including the 
claims, as amended by any amendment referred to above. 


Je reconnais devoir divulguer toute information pertinente 
a la brevetabilite, comme defini dans le TItre 37, § 1.56 du 
Code federal des reglementations. 


I acknowledge the duty to disclose information which is 
material to patentability as defined in Title 37, Code of 
Federal Regulations, § 1.56. 
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French Language Declaration 


Je revendique par le present acta avoir la priohte etrangere, en 
vertu du litre 35, § 119(a)-(d) ou § 365(b) du Code des Etats- 
Unis, sur toute demande etrangere de brevet ou certificat 
d'inventeur ou, en vertu du Titre 35, § 365(a) du meme 
Code, sur toute demande Internationale PCT designant au 
moins un pays autre que les Etats-Unis et figurant ci-dessous 
et, en cochant la case, j'ai aussi indique ci-dessous toute 
demande etrangere de brevet, tout certificat d'inventeur ou 
toute demande internationale PCT ayant une date de depot 
precedant celie de la demande a propos de laquelle une 
priorite est revendiquee. 


Prior Foreign Application(s) 

Demande(s) de brevet anterieure{s) dans un autre pays. 


99/05877 


FRANCE 


(Number) 
(Numero) 


(Country) 
(Pays) 


(Number) 
(Numero) 


(Country) 
(Pays) 


Je revendique par le present acte tout benefice, en vertu du 
Titre 35, § 119(e) du Code des Etats-Unis, de toute demande 
de brevet provisoire effectuee aux Etats-Unis et figurant ci- 
dessous. 


I hereby claim foreign priority under Title 35, United States 
Code, § 119 (a)-(d) or 365(b) of any foreign appIication(s) for 
paterft or inventor's certificate, or § 365(a) of any PCT 
International application which designated at least one country 
other than the United States, listed below and have also 
identified below, by checking the box, any foreign application 
for patent or inventor's certificate, or PCT International 
application having a filing date before that of the application on 
which priority is claimed. 


Priority Claimed 
Droit de priorite 
Revendique 


7 May 1999 


(Day/MonthA'ear Filed) 
(Jour/Mois/Anne de depot) 


(Day/Month/Year Filed) 
(Jour/Mois/Anne de depot) 


Yes 
Qui 

□ 
Yes 
Qui 


□ 

No 
Non 

□ 

No 
Non 


I hereby claim the benefit under Title 35, United States Code, 
§11 9(e) of any United States provisional application(s) listed 
below. 


(Application No.) (Filing Date) 

(N^ de demande) (Date de depot) 

Je revendique par le present acte tout benefice, en vertu du 
Titre 35, § 120 du Code des Etats-Unis, de toute demande de 
brevet effectuee aux Etats-Unis, ou en vertu du Titre 35, 
§ 365(c) du meme Code, de toute demande Internationale PCT 
designant les Etats-Unis et figurant ci-dessous et, dans la 
mesure ou I'objet de chacune des revendi cations de cette 
demande de brevet n'est pas divulgue dans la demande 
anterieure americaine ou internationale PCT, en vertu des 
dispositions du premier paragraphe du Titre 35, § 1 12 du Code 
des Etats-Unis, je reconnais devoir divulguer toute information 
pertinente a la brevetabilite, comme defini dans le Titre 37, 
§1.56 du Code federal des reglementations, dont j'ai pu 
disposer entre la date de depot de la demande anterieure et la 
date de depot de la demande natlonale ou Internationale PCT 
de la presente demande: 

PCT/FROO/01237 5 May 2000 

(Application No.) (Filing Date) 

(N^ de demande) (Date de depot) 


(Application No.) (Filing Date) 

(N- de demande) (Date de depot) 

I hereby claim the benefit under Title 35, United States Code, 
§ 120 of any United States application(s), or § 365(c) of any 
PCT International application designating the United States, 
listed below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior United 
States or PCT International application in the manner provided 
by the first paragraph of Title 35, United States Code, § 112, I 
acknowledge the duty to disclose information which is material 
to patentability as defined In Title 37, Code of Federal 
Regulations, § 1.56 which became available between the filing 
date of the prior application and the national or PCT 
International filing date of this application. 


(Status: Patented, Pending, Abandoned) 
(Statut : brevete, en cours d'examen, abandonne) 


(Application No.) (Filing Date) 

(N^ de demande) (Date de depot) 

Je declare par le present acte que toute declaration ci-incluse 
est, a ma cohnaissance, veridique et que toute declaration 
formulee a partir de renseignements ou de suppositions est 
tenue pour veridique; et de plus, que toutes ces declarations 
ont ete formulees en sachant que toute fausse declaration 
volontaire ou son equivalent est passible d'une amende ou 
d' une incarceration, ou des deux, en vertu de la § 1001 du 
Titre 18 du Code des Etats-Unis, et que de telles declarations 
volontairementfausses risquent de compromettre la valldite de 
la demande de brevet ou du brevet delivre a partir de celle-ci. 


(Status: Patented, Pending, Abandoned) 
(Statut : brevete, en cours d'examen, abandonne) 

i hereby declare that all statements made herein of my own 
knowledge are true and that ail statements made on 
information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine 
or imprisonment, or both, under Section 1001 of Title 18 of 
the United States Code and that such willful false statements 
may jeopardize the validity of the application or any patent 
issued thereon. 
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French Language Declaration 


POUVOIRS: En tant que I'inventeur cite, je designe par la 
presente r(les) avocat(s) suivant(s) pour qu'ils 
poursuive(nt) la procedure de cette demande de brevet et 
traite(nt) toute affaire s'y rapportant avec i'Office des 
brevets et des marquees: (mentionner le nom et le numero 
d'enregisfrement) . 


POWER OF ATTOKNEY: As a named inventor, I hereby 
appoint tlie following attorney(s) and/or agent(s) to 
prosecute thi,s application and transact all business in tine 
Patent and Trademark Office connected therewith: (list 
name and registration number) 


Addresser toute correspondance a: 


022850 

Send Correspondence to: 


Adresser tout appel telephonique a: 
(nom et numero de telephone) 


022850 

Direct Telephone calls to: (name and telephone number) 

(703) 413-3000 


Nom complete de I'unique ou premier inventeur 


Signature de I'inventeur 


Date 



Domicile 


Nationalite 


Adresse Postale 


Full name of sole or first inventor 
ChrlstODheQUENTIN 


Inventor's signature 


Date 


Residence 

10-12, place Max Ernest, F-9560Q Eaubonne, France F ^ DC 


Citizenship 
France 


Mailing Address 
same as above 


Nom complete du second co-inventeur, le cas echean 

a* < 

Full name of second joint inventor, If any 
X Michel BELLbl IKE 

Signature de I'inventeur Datum 

^"^Secornd inventor's signature v' Date 

^^^^ AzjAzl^eA 

Domicile 

Residence 

3, allee Cavaliere, F-60500 Chantilly. France H R.>c 

Nationalite 

Citizenship 
France 

Adresse Postale 

Mailing Address 
same as above 


(Fournir les memes renseignements et la signature du 
troisieme co-inventeur et de tout co-inventeur 
supplementaire.) 


(Supply similar information and signature for third and 
subsequent joint inventors.) 
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French Language Declaration 


Norn complet du troisieme co-inventeur, le cas echeant 

Full name of third joint inventor, If any 

Robert GERMAR / 

Signature de I'inventeur Date 

v/fhird*inventor's signature i/^ Date 

Domicile 

Residence 

68, boulevard de la Villette, F-75019 Paris, France FR>: 

Nationalite 

Citizenship / i j / / 

Adresse Postale 

Mailing Addfess ^ ^ 
same as above 


Norn complet du quatrieme co-inventeur, le cas echeant 

Full name of fourth joint inventor. If any 

Signature de I'inventeur Date 

Fourth Inventor's signature Date 

Domicile 

Residence 

Nationalite 

Citizenship 

Adresse Postale 

Mailing Address 


Norn complet du cinquieme co-inventeur, le cas echeant 

Full name of fifth joint inventor, If any 

Signature de i'inventeur Date 

Fifth inventor's signature Date 

Domicile 

Residence 

Nationalite 

Citizenship 

Adresse Postale 

Mailing Address 


Norn complet du sixieme co-inventeur, le cas echeant 

Full name of sixth joint inventor. If any 

Signature de I'inventeur Date 

Sixth inventor's signature Date 

Domicile 

Residence 

Nationalite 

Citizenship 

Adresse Postale 

Mailing Address 


(Fournir les memos renseignements et la signature du (Supply similar information and signature for seventh and 

septieme co-inventeur et de tout co-inventeur subsequent Joint inventors.) 

supplementaire.) 
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